ABSTRACT
introduction
Conventional total knee arthroplasty (TKA) using an extramedullary or intramedullary guide is often associated with inaccurate bone cuts and axis misalignment. 1, 2 Computer-assisted TKA enables more accurate component placement and knee alignment, but no significant functional improvement has been reported in the short-to medium-term. [3] [4] [5] [6] [7] [8] In our previous study, computer-assisted TKA improves component placement accuracy in the coronal and sagittal planes. 9 This study aimed to determine whether computer-assisted TKA improves component placement and thus functional outcome, compared with conventional TKA.
Materials and Methods
This study was approved by the ethics committee of our hospital. 23 men and 67 women aged 48 to 80 years were randomised to undergo (1) conventional TKA using an intramedullary guide (n=30), (2) conventional TKA using an extramedullary guide (n=30), or (3) computer-assisted TKA using the VectorVision (BrainLAB, Redwood City [CA], USA) [n=30]. Two senior surgeons performed all the TKAs using the PFC Sigma Knee System (DePuy Synthes, Boston [MA], USA) and the standard anteromedial arthrotomy, with the patella everted and resurfaced. Wound closure was standardised and a Redivac drain was used. In the computer-assisted TKA group, the reference arrays were placed away from the surgical wounds using Schanz pins through stab incisions over the femur and tibia. Surface registration was performed in accordance with the software protocol. Bone cuts were made using standard cutting guides navigated by the computer.
Postoperative coronal and sagittal alignments of the femoral and tibial components were measured on standing radiographs (Fig.) . The patients were assessed by physiotherapists before and 6 months and 2 years after TKA, using the Short Form-36 Health Survey (SF-36), Oxford Knee Score, and Knee Society Score (KSS). Normally distributed data were analysed using Student's t-test and one-way analysis of variance. Statistical significance was defined as p<0.05.
results
Of the 90 patients, 67 and 70 were assessed at 6 months and 2 years after TKA, respectively. The remaining patients were lost to follow-up. No patient developed deep infection or required revision surgery. Functional outcomes of the 3 groups did not differ significantly (Table 1) .
Compared with those with suboptimal coronal alignment of the femoral component, patients with optimal coronal alignment of the femoral component had better SF-36 Physical Component Summary scores at 6 months with a mean improvement of 0.03 (95% confidence interval [CI], 0.4-13.9, p=0.040). This improvement persisted at 2 years with a mean improvement of 8.4 (95% CI, 2.1-14.9, p=0.012). In addition, KSS functional score at 2 years had a mean improvement of 16.0 (95% CI, 7.2-24.8, p=0.001). In contrast, placement of tibia component in the coronal plane did not have any effect on the functional outcomes ( Table 2) .
Compared with those with suboptimal sagittal alignment of the femoral component, patients with Table 1 Functional outcome scores after computer-assisted total knee arthroplasty (TKA) versus conventional TKA optimal sagittal alignment of the femoral component had marginally worse SF-36 Physical Component Summary scores with a mean difference of −5.7 (95% CI, −10.5 to −0.7, p=0.022) and KSS functional score with a mean difference of −13.6 (95% CI, −23.9 to −3.3, p=0.011) at 6 months. However, the differences were not apparent at 2 years. In terms of femoral component sagittal plane alignment, the observed differences in the functional outcomes were transient and may not be clinically significant.
discussion
The key to achieving good outcome in TKA depends on restoration of the limb's mechanical axis with accurately placed components. TKA failure is more likely to occur in patients with varus tibial component alignment (<90º relative to the tibial axis) or >8º of valgus femoral component alignment. 10 Patients with an optimal mechanical axis (0º±3º) after TKA have been reported to have superior Short Form-12 Health Survey scores and KSS pain scores. 11 Our results stressed the importance of achieving accurate knee component alignment, which plays an important role in short-term functional outcome.
Computer-assisted TKA enables more accurate component alignment. 7, [12] [13] [14] [15] [16] In our previous study, 9 93 .3% of computer-assisted TKAs achieved optimal component alignment in the coronal plane, compared with 60% of conventional TKAs using an intramedullary guide and 73.4% of conventional TKAs using an extramedullary guide. The respective percentages for optimal component alignment in the sagittal plane were 90%, 76.7%, and 63.3%. Although computer-assisted TKA achieved more accurate component alignment in the coronal and sagittal planes, it could not achieve the same accuracy in axial rotation (internal/external rotation). 17 The efficacy of computer-assisted TKA is controversial. Some reports have indicated a decreased percentage of outliers, 7, 18, 19 whereas other reports have indicated no significant difference in outcomes. 4, [12] [13] [14] [15] [16] [20] [21] [22] In our study, computer-assisted TKA did not achieve more accurate knee component placement or better short-term functional outcomes. Nonetheless, computer-assisted TKA is arguably the best objective tool to guide component alignment and can provide surgeons with instant feedback on component alignment, enabling 'on the spot' corrections, particularly for less-experienced surgeons. Computer-assisted TKA can also be used in training of residents and fellows on bone models, as well as in situations where the conventional alignment systems fail, particularly in patients with non-anatomic tibias or femurs, and those with extremes of body habitus. 
